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Structure 1999, Vol 7 No 4:R85–R88
n Viscosity dependence of the folding kinetics of a
dimeric and monomeric coiled-coil. RP Bhattacharyya
and TR Sosnick (1999). Biochemistry 38, 2601–2609.
Whether folding reactions are diffusion-controlled is the
subject of much debate, and has been addressed by a number
of studies. A major problem with these studies, however, is
the dual action of cosolvent (such as glycerol) on solvent
viscosity and protein stability. In this study, these problems
are circumvented by comparing results of a monomeric
(chain-linked form) of the dimeric coiled-coil from GCN4, to
the dimeric form. The unfolding and folding kinetics of both
the monomeric and dimeric form have the same dependency
on solvent viscosity. This indicates that the folding of the
dimeric species is a folding-limited rather than an encounter-
limited event.
23 February 1999, Biochemistry
n Crystal structures of two Sm protein complexes and
their implications for the assembly of the spliceosomal
snRNPs. Christian Kambach, Stefan Walke, Robert
Young, Johanna Avis, Eric de la Fortelle, Veronica A Raker,
Reinhard Lührmann, Jade Li and Kiyoshi Nagai (1999).
Cell 96, 375–387.
The U1, U2, U4/U6 and U5 small nuclear ribonucleoprotein
particles (snRNPs) involved in pre-mRNA splicing contain
seven Sm proteins (B/B′, D1, D2, D3, E, F and G) in common,
which assemble around the Sm site present in four of the
major spliceosomal small nuclear RNAs (snRNAs). These
proteins share a common sequence motif in two segments
and crystal structures of two Sm protein complexes, D3B and
D1D2, show that these proteins have a common fold
containing an N-terminal helix followed by a strongly bent
five-stranded antiparallel β sheet. The crystal structures
suggest that the seven Sm proteins could form a closed ring
and the snRNAs may be bound in the positively charged
central hole. 
5 February 1999, Cell
n Structural basis of Rab effector specificity: crystal
structure of the small G protein Rab3A complexed with
the effector domain of rabphilin-3A. Christian Ostermeier
and Axel T Brünger (1999). Cell 96, 363–374.
The small G protein Rab3A plays an important role in the
regulation of neurotransmitter release. The authors report the
crystal structure of activated Rab3A–GTP–Mg2+ bound to the
effector domain of rabphilin-3A. Rabphilin-3A contacts Rab3A
in two distinct areas. The first interface involves the Rab3A
switch I and switch II regions, which are sensitive to the
nucleotide-binding state of Rab3A. The second interface
consists of a deep pocket in Rab3A that interacts with a
SGAWFF structural element of rabphilin-3A. Sequence and
structure analysis, and biochemical data suggest that this
pocket establishes a specific interaction between each Rab
protein and its effectors thus forming major determinants of
effector specificity during vesicle trafficking and fusion. 
5 February 1999, Cell
n Crystal structure of the cytoplasmic domain of the type
I TGFβ receptor in complex with FKBP12. Morgan Huse,
Ye-Guang Chen, Joan Massagué and John Kuriyan (1999).
Cell 96, 425–436.
Activation of the type I TGFβ receptor (TβR-I) requires
phosphorylation of a regulatory segment known as the GS
region, located upstream of the serine/threonine kinase domain
in the cytoplasmic portion of the receptor. The crystal structure
of a fragment of unphosphorylated TβR-I, containing both the
GS region and the catalytic domain, has been determined in
complex with the FK506-binding protein FKBP12. TβR-I
adopts an inactive conformation that is maintained by the
unphosphorylated GS region. FKBP12 binds to the GS region of
the receptor, capping the TβR-II phosphorylation sites and
further stabilizing the inactive conformation of TβR-I; the
catalytic center of TβR-I exhibits characteristics of tyrosine
kinases rather than serine/threonine kinases. 
5 February 1999, Cell
n Crystal structure of MHC class II-associated p41 Ii
fragment bound to cathepsin L reveals the structural
basis for differentiation between cathepsins L and S.
Gregor Guncar, Galina Pungercic, Ivica Klemencic, Vito
Turk and Ducan Turk (1999). EMBO J. 18, 793–803.
The lysosomal cysteine proteases cathepsins S and L play
crucial roles in the degradation of the invariant chain during
maturation of MHC class II molecules and antigen processing.
The p41 form of the invariant chain includes a fragment that
specifically inhibits cathepsin L but not S. The crystal structure
of the p41 fragment in complex with cathepsin L shows that the
p41 fragment has a novel fold, consisting of two subdomains.
The wedge shape and three-loop arrangement of the p41
fragment bound to the active-site cleft of cathepsin L are
reminiscent of the inhibitory edge of cystatins. However, the
different fold of the p41 fragment results in additional contacts
with the top of the R domain of the enzymes, which defines the
specificity determining S2 and S1′ substrate-binding sites. 
15 February 1999, The EMBO Journal
n Crystal structure of neuropsin, a hippocampal protease
involved in kindling epileptogenesis. Tadaaki Kishi,
Masato Kato, Toshiyuki Shimizu, Keiko Kato, Kazumasa
Matsumoto, Shigetaka Yoshida, Sadao Shiosaka and Toshio
Hakoshima (1999). J. Biol. Chem. 274, 4220–4224.
Neuropsin is a novel serine protease, the expression of which is
highly localized in the limbic areas of the mouse brain. The
crystal structure reveals a serine protease fold that exhibits
chimeric features between trypsin and nerve growth factor-γ
(NGFγ), a member of the kallikrein family. Neuropsin
possesses an N-glycosylated ‘kallikrein loop’ which projects
proline toward the active site to restrict smaller residues or
proline at the P2 position of substrates. The loop structures
forming the substrate-binding site suggest a novel substrate
specificity for neuropsin.
12 February 1999, Journal of Biological Chemistry 
n Probability analysis of variational crystallization and its
application to gp120, the exterior envelope
glycoprotein of type 1 human immunodeficiency virus
(HIV-1). Peter D Kwong, Richard Wyatt, Elizabeth
Desjardins, James Robinson, Jeffrey S Culp, Brian D
Hellmig, Raymond W Sweet, Joseph Sodroski and Wayne
A Hendrickson (1999). J. Biol. Chem. 274, 4115–4123.
This paper describes in detail the methodology developed for
the ultimately successful crystallization of the ternary complex
between gp120, CD4 and an Fab. Multiple variants of gp120
were analyzed with an iterative cycle involving a limited set of
crystallization conditions and biochemical feedback on
protease sensitivity, glycosylation status, and monoclonal
antibody binding. Sources of likely conformational
heterogeneity such as N-linked carbohydrates, flexible or
mobile N and C termini, and variable internal loops were
reduced or eliminated, and ligands such as CD4 and antigen-
binding fragments (Fabs) of monoclonal antibodies were used
to restrict conformational mobility as well as to alter the
crystallization surface.
12 February 1999, Journal of Biological Chemistry
n The structure and dynamics of rat apo-cellular retinol-
binding protein II in solution: comparison with the X-ray
structure. J Lu, C-L Lin, C Tang, JW Ponder, JLF Kao, DP
Cistola and E Li (1999). J. Mol. Biol. 286, 1179–1195.
NMR techniques are used to determine the solution structure
of rat apocellular retinol-binding protein II, which is then
compared to the X-ray crystal structure. Although it is found to
be very similar, small differences near the retinol-binding
pocket are reported. Chemical shift index, amide 1H exchange
rates and 15N relaxation studies are used to establish that there
are discrete regions of disorder. The results indicate that there
are conformational changes on the µs–ms timescale which
result in increased access to the binding pocket.
5 March 1999, Journal of Molecular Biology
n Structure of extracellular tissue factor complexed with
factor VIIa inhibited with a BPTI mutant. Erli Zhang,
Robert St Charles and A Tulinsky (1999). J. Mol. Biol.
285, 2089–2104.
The event that initiates the extrinsic pathway of blood
coagulation is the association of coagulation factor VIIa with its
cell-bound receptor, tissue factor (TF), which is exposed to
blood circulation following tissue injury and/or vascular
damage. The structure of TF–VIIa reversibly inhibited with a
potent (Ki = 0.4 nM) bovine pancreatic trypsin inhibitor
(BPTI) mutant (5L15), a homolog of the natural inhibitor
TFPI-K1, has been determined. The structure of the ternary
protein complex identifies the determinants important for
binding within and near the active site of VIIa, and suggests
how substrates of VIIa are bound and hydrolyzed in blood
coagulation. 
5 February 1999, Journal of Molecular Biology
n Structure of a DNA-bound Ultrabithorax–Extradenticle
homeodomain complex. Jonathan M Passner, Hyung Don
Ryoo, Leyi Shen, Richard S Mann and Aneel K Aggarwal
(1999). Nature 397, 714–719.
Homeotic (Hox) proteins, such as Drosophila Ultrabithorax,
have low DNA-binding specificity by themselves but gain
affinity and specificity when they bind together with the
homeoprotein Extradenticle (or Pbxl in mammals). The crystal
structure of an Ultrabithorax–Extradenticle–DNA complex
shows that the Ultrabithorax and Extradenticle homeodomains
bind opposite faces of the DNA, with their DNA-recognition
helices almost touching each other; most of the cooperative
interactions arise from the YPWM amino acid motif of
Ultrabithorax.
25 February 1999, Nature
n Crystal structures of the key anaerobic enzyme
pyruvate: ferredoxin oxidoreductase, free and in
complex with pyruvate. Eric Chabrière, Marie-Helene
Charon, Anne Volbeda, Laetitia Pieulle, Etienne Claude
Hatchikian and Juan-Carlos Fontecilla-Camps (1999). Nat.
Struct. Biol. 6, 182–190. 
Oxidative decarboxylation of pyruvate to form acetyl-coenzyme
A, a crucial step in many metabolic pathways, is carried out in
anaerobes by a single enzyme, pyruvate:ferredoxin
oxidoreductase (PFOR). The authors report the crystal
structures of the homodimeric Desulfovibrio africanus PFOR and
of its complex with pyruvate. The structures show that each
subunit consists of seven domains, one of which affords
protection against oxygen. The thiamin pyrophosphate (TPP)
cofactor and the three [4Fe–4S] clusters are suitably arranged to
provide a plausible electron-transfer pathway. 
February 1999, Nature Structural Biology
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n Crystal structure of an 82-nucleotide RNA–DNA
complex formed by the 10–23 DNA enzyme.
Jacek Nowakowski, Peter J Shim, G Sridhar Prasad, 
C David Stout and Gerald F Joyce (1999). 
Nat. Struct. Biol. 6, 151–156.
The structure of a large nucleic acid complex formed by the
10–23 DNA enzyme bound to an RNA substrate was
determined by X-ray diffraction. The 82-nucleotide complex
contains two strands of DNA and two strands of RNA that
form five double-helical domains. The spatial arrangement of
these helices is maintained by two four-way junctions that
exhibit extensive base-stacking interactions and sharp turns of
the phosphodiester backbone stabilized by metal ions
coordinated to nucleotides at these junctions. 
February 1999, Nature Structural Biology
n Solution structure of the 40,000 Mr phosphoryl transfer
complex between the N-terminal domain of enzyme I
and HPr. Daniel S Garrett, Yeong-Jae Seok, Alan
Peterkofsky, Angela M Gronenborn and G Marius Clore
(1999). Nat. Struct. Biol. 6, 166–173.
The solution structure of the first protein–protein complex of
the bacterial phosphoenolpyruvate: sugar phosphotransferase
system between the N-terminal domain of enzyme I (EIN)
and the histidine-containing phosphocarrier protein HPr has
been determined by NMR spectroscopy, including the use of
residual dipolar couplings that provide long-range structural
information. The complex between EIN and HPr is a classical
example of surface complementarity, involving an essentially
all helical interface that requires virtually no changes in
conformation of the components relative to that in their
respective free states. The specificity of the complex is
dependent on the correct placement of both van der Waals and
electrostatic contacts. 
February 1999, Nature Structural Biology
n Three-dimensional structure of phosphoenolpyruvate
carboxylase: a proposed mechanism for allosteric
inhibition. Yasushi Kai, Hiroyoshi Matsumura, Tsuyoshi
Inoue, Kazutoyo Terada, Yoshitaka Nagara, Takeo
Yoshinaga, Akio Kihara, Kennji Tsumura and Katsura Izui
(1999). Proc. Natl Acad. Sci. USA 96, 823–828.
The crystal structure of phosphoenolpyruvate carboxylase
(PEPC) has been determined complexed with L-aspartate, an
allosteric inhibitor. The four subunits are arranged in a ‘dimer-
of-dimers’. Eight β strands, which are widely dispersed in the
primary structure, participate in the formation of a single β
barrel. The location of the catalytic site is likely to be near the
C-terminal side of the β barrel. The binding site for L-aspartate
is located ~20 Å away from the catalytic site, and four residues
are involved in effector binding. 
February 1999, Proceedings of the National Academy of
Science USA
n Tolerance of Arc repressor to multiple-alanine
substitutions. BM Brown and RT Sauer (1999). Proc. Natl
Acad. Sci. USA 96, 1983–1988.
The authors report the characterization of Arc repressor
mutants containing up to 15 multiple-alanine substitutions.
Two mutants containing 14 substitutions were found to be
active and footprinted operator DNA in vitro. Many of the
mutants are more stable than wild type and fold up to 30 times
faster and unfold up to 50 times slower than wild type. Thus,
half the residues in Arc can be replaced by alanine en masse
without compromising the ability of this protein to fold into a
stable, functional, native-like structure.
2 March 1999, Proceedings of the National Academy of
Science USA
n Prion domain initiation of amyloid formation in vitro
from native Ure2p. KL Taylor, N Cheng, RW Williams,
AC Steve and RB Wickner (1999). 
Science 283, 1339–1343.
A peptide corresponding to the 1–65 region of the protein
Ure2p is shown to form fibrils in vitro. The fibrils are 40–45 Å
in diameter with a large amount of β sheet (60%). This
synthetic peptide also induced the native full-length protein to
polymerise into larger fibrils of diameter 180–220 Å. These
filaments were resistant to protease like the Ure2p in extracts
of [URE3] strain. The self-propagating amyloid formation can
explain the properties of the [URE3], a non-Mendelian genetic
element from Saccharomyces cerevisiae.
26 February 1999, Science
n Oligomeric structure of the human EphB2 receptor
SAM domain. Christopher D Thanos, Kenneth E
Goodwill and James U Bowie (1999). 
Science 283, 833–836.
The sterile α motif (SAM) domain is a protein interaction
module that is present in diverse signal-transducing proteins.
SAM domains are known to form homo- and hetero-oligomers.
The crystal structure of the SAM domain from an Eph receptor
tyrosine kinase, EphB2, reveals two large interfaces. In one
interface, adjacent monomers exchange N-terminal peptides
that insert into a hydrophobic groove on each neighbor. A
second interface is composed of the C-terminal helix and a
nearby loop.
5 February 1999, Science 
n Three-dimensional structure of a recombinant gap
junction membrane channel. Vinzenz M Unger, Nalin M
Kumar, Norton B Gilula and Mark Yeager (1999). Science
283, 1176–1180.
Gap junction membrane channels mediate electrical and
metabolic coupling between adjacent cells. The structure of a
recombinant cardiac gap junction channel was determined by
electron crystallography at resolutions of 7.5 Å in the
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membrane plane and 21 Å in the vertical direction. The
dodecameric channel was formed by the end-to-end docking of
two hexamers, each of which displayed 24 rods of density in
the membrane interior, which is consistent with an α-helical
conformation for the four transmembrane domains of each
connexin subunit. The transmembrane α-helical rods
contrasted with the double-layered appearance of the
extracellular domains. 
19 February 1999, Science
n The solution structure of the guanine nucleotide
exchange domain of human elongation factor 1β
reveals a striking resemblance to that of EF-Ts from
Escherichia coli. Janice MJ Pérez, Gregg Siegal, Jan Kriek,
Karl Hård, Jan Dijk, Gerard W Canters and Wim Möller
(1999). Structure 7, 217–226.
This paper describes the solution structure of the guanine-
nucleotide exchange factor (GEF) domain of human
elongation factor 1β (hEF-1β[135–224]). The protein shares
structural homology with the GEF domain of its bacterial
homologue EF-Ts despite different primary sequences,
suggesting that the mechanism of guanine-nucleotide
exchange in protein synthesis has been conserved in
prokaryotes and eukaryotes.
15 February 1999, Structure
n Structure of a CXC chemokine-receptor fragment in
complex with interleukin-8. Nicholas J Skelton, Cliff
Quan, Dorothea Reilly and Henry Lowman (1999).
Structure 7, 157–168.
The NMR solution structure of the complex formed between
IL-8 and an N-terminal peptide from its receptor CXCR-1
indicates that a cleft between a loop and a β hairpin constitute
part of the receptor interaction surface on IL-8. Nine residues
from the C terminus of the receptor peptide occupy the cleft in
an extended fashion. Consideration of other biochemical data
allow extrapolation to a model for the interaction of IL-8 with
the full-length receptor.
29 January 1999, Structure
n The primary and three-dimensional structures of a
nine-haem cytochrome c from Desulfovibrio
desulfuricans ATCC 27774 reveal a new member of the
hmc family. Pedro M Matias, Ricardo Coelho, Inês AC
Pereira, Ana V Coelho, Andrew W Thompson, Larry C
Sieker, Jean Le Gall and Maria Arménia Carrondo (1999).
Structure 7, 119–130.
The nine-haem cytochrome c (9Hcc) from Desulfovibrio
desulfuricans is probably involved in electron transfer across the
membrane. The crystal structure shows that the nine haem
groups are arranged into two tetrahaem clusters, with Fe–Fe
distances and local protein fold similar to tetrahaem
cytochromes c3, while the extra haem is located asymmetrically
between the two clusters.
25 January 1999, Structure
n Three-dimensional structure of a barley β-D-glucan
exohydrolase, a family 3 glycosyl hydrolase. Joseph N
Varghese, Maria Hrmova and Geoffrey B Fincher (1999).
Structure 7, 179–190.
The crystal structure of barley β-D-glucan exohydrolase
contains two domains: an (α/β)8 TIM barrel and an α/β open-
sheet with mostly parallel β strands. A glucose moiety is
observed in a pocket at the interface of the two domains,
where the active site probably lies. 
29 January 1999, Structure
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